The wide range of UV extinction properties in the Small Magellanic Cloud (SMC) probably traces the effects of star formation on interstellar dust. The Swift UVOT, with its three UV filters (centred at 1800, 2200 and 2500Å respectively) and three optical filters, is an ideal instrument to map this extinction. We present preliminary results of six-band photometry in a ∼ 3.3 ′ square field in the SMC. Fitting the resulting optical/UV spectral distributions with a dust model, we estimate the depths of extinction for 53 stars and use this to map the distribution of dust in the observed field. We briefly discuss the relevance of this study for star forming galaxies, including the hosts of Gamma-Ray Bursts.
INTRODUCTION AND ANALYSIS
It is known that there is a large range of UV extinction properties in the SMC, where the 2200Å bump and far-UV extinction below 2000Å varies among the few stars with UV spectroscopic data (Gordon et al., 2003) . The Swift UVOT (Roming et al., 2004 ) is an ideal instrument with which to investigate this, since it has three UV filters sensitive in the bands of interest: UVW2 centred at 1800Å, UVM2 at 2200Å and UVW1 at 2500Å as well as optical U, B and V filters. We report the results of a pilot study into generating high spatial resolution maps of interstellar extinction in the SMC using Swift UVOT images. We have 17
′ square images of a Northern pointing in the SMC in all six colour filters. Since these images contain thousands of stars, even in the furthest UV band, for the initial analysis reported here we tested our method in a smaller region. We chose a 200 pixel (∼ 3.3 ′ ) square area in the North-West corner of the field where the background is relatively low in all filters and the image is less crowded.
The images were aspect-corrected so the stellar positions were consistent both between images and with the Digital Sky Survey. Since the UVOT PSF is ∼ 2 ′′ FWHM in the ultraviolet, multiple sources in this crowded field could look like a single star. Data from the higher spatial resolution Zaritsky et al. (2002) Magellanic Clouds photometric survey were therefore used to check for superposition. With reference to this, 53 isolated stars, distributed over the field and visible in all filters, were selected; very bright sources were excluded to avoid coincidence loss (the UVOT has a photon-counting detector). A single background region was used for each image, at the same position on the sky in each case. The Swift software tool uvot2pha was used to generate Xspec-compatible spectral files and background files for each star in each filter. The errors on the source counts were of order 10% to take account of systematic uncertainty in the counts to flux conversion.
The resulting optical/UV spectral energy distributions were fitted in Xspec with a model consisting of a blackbody and two layers of dust extinction (see Fig 1) . The blackbody was used to represent the stellar continuum, with a starting temperature of 0.05 keV as appropriate for a hot O star. Two dust components were used; one for the Milky Way and one for the SMC. The dust model allows the user to specify the type of dust (Milky Way, LMC or SMC) and R v , the ratio of total to selective extinction. We assume that R v = 2.93 for the SMC and R v = 3.08 for the Milky Way (Pei, 1992) . The E(B-V) of the local component was fixed at 0.05 (Bessell, 1991) , and its redshift at zero. For the SMC dust component, we used a fixed value of 0.00053 for the redshift (Richter et al., 1987) and allowed E(B-V) to vary. In all but eight cases, the fits were relatively good with a reduced χ 2 less than 2. The residuals in most of the fits are of a similar form, showing that there is a systematic error in the modelling which is not just limited to, say, poor photometry of a particular star. More accurate modelling of the stellar continuum is almost certainly required for future work, since the spectra of such hot stars will not be a straightforward blackbody due to the presence of the Balmer discontinuity. Fig. 2 shows an image of the ∼ 3.3 ′ square field alongside a map of E(B-V). There does indeed appear to be quite a variation in extinction between individual stars, although the elucidation of any underlying patterns or correlations with locations and ages of stars will require a much larger map. Further work will involve making the photometry and background subtraction more sophisticated, obtaining a more appropriate stellar model for the fits, and then constructing an extinction map of the whole of the SMC field observed by the UVOT, preferably with more closely-spaced stars to increase the spatial resolution of the map. It will be possible to extend the mapping to more regions in the SMC and also the LMC. The final maps of dust extinction will be a useful resource to those studying high-energy transient sources in the Magellanic Clouds. Also, variations in UV extinction are related to the effects of star formation on interstellar dust, so comparing our dust maps with the ages and distribution of stars in the field will provide detailed information for studies of star formation in the SMC. Finally, understanding the distribution of dust in a star forming galaxy like the SMC will help in interpreting the intrinsic extinction properties of GRBs, perhaps providing an indication of the stellar environment of the GRB precursor; GRBs do not show the 2200Å dip that we see in Galactic dust, so we expect them to have dust like that in the SMC. 
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